be fixed or it may be expandable. During the extrusion process, the mandrel 906 
is raised out of the expanded portions of the tubular members 902 and 915 using 
the support member 904. During this extrusion process, the sn^ 
substantially stationary. 
5 The plug or dart 974 is preferably placed into the fluid passage 962 by 

introducing the plug or dart 974 into the Add passage 9liB at a sur^ location m 
a conventional manner. The plug or dart 974 may comprise any number of 
conventional commercially available devices for pHiggmg a ffaid passage such as, 
for example , Multiple Stage Cementer (MSG) latch-down ping, Omega latch-down 
10 phig or three- wiper laichd 

the present disclosure. InapTeferredmnhnn^^ 
aMSClatch^wnphigavaila^ 

After placement of the plug or dart 974 in the fluid passage 962, the non 
hardenable fluidic material is preferably pumped into the interior region 966 at 
15 pressures and flow rates ranging from approximately 500 to 9,000 pai and 40 to 
3,000 gsJlons/min in order to optimal^ extrude the tubular members 902 and 915 
off of the mandrel 906. 

For typical tabular members 902 and 915, the extrusion of the tubular 
members 902 and 915 off of the expandable mandrel wfll begin when the pressure 
20 of the interior region 966 reaches appn^^ In a preferred 

embodiment, the extrusion of the tubular membera 902 and 9 15 off of the mandrel 
906 begins when the pressure of the interior region 966 reaches approximately 
1,200 to 8,500 pai with a flow rate of about 40 to 1250 gaHonsAninute. 

During the extrusion process, the mandrel 906 may be raised out of the 
25 e xp and e d portions of the tubular members 902 and 915 at rates ranging, for 
example, from about 0 to 5 ft/sec. In a preferred embodiment, during the extrusion 
process, the mandrel 906 is raised out of the expanded portions of the tubular 
members 902 and 915 at rates ranging from about 0 to 2 ft/sec in order to 
optimally provide pulling speed feat enough to permit efficient operation and 
SO permit ftill expansion of the tubular members 902 and 915 prior to curing of the 
hardenable fluidic sealing material; bat not so fast that timely adjustment of 
operating parameters during operation is prevented. 
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When the upper end portion of the tubular member 915 is extruded off of 
the mandrel 906, the outer surface of the upper end portion ofthe tubular member 
915 will preferably contact the interior surface of the lower end portion of the 
existing casing to form an fluid tight overlapping joint. The contact pressure of the 
5 overlappingjoint may range, for erainple, from approximately 60 to 20,000 psL In 
a preferred embodiment, the contact pr^stu^oftheoverfaHringjointbetwe^^ 
upper end of the tubular member 915 and the existing section of wellbore casing 
ranges from spprrri Tr™*^ *flfl *" 1 CiOCK) pm in order to optimally provide contact 
pressure to activate the sealing membera 
10 the tubular member 915 and existing wente 
compressive loads. 

In a preferred embodiment, the operating pressure and flow rate of the non 
hardenabie fluidic material will be controllably ramped down when the mandrel 
906 re adies the upper end portion of the tubular member 915. In this manner, the 

15 sudden rele as e of pressure caused by the complete extrusion of the tubular 
member 915 off of the expandable mandrel 906 can be minimised In a p r ef erred 
embodiment, the operating pressure is reduced in a substantially linear fashion 
from 100% to about 10% during the end of the extrusion process beginning when 
the mandrel 906 has completed approximately all but about the last 5 feet of the 

20 extrusion process. 

In an altern ativ e p r efer red embodiment, the operatingpressuie and/or flow 
rate of the ha rdenab ie fluidic sealing material and/or the non hardenabie fluidic 
material are controlled during all phases of the operation of the apparatus 900 to 
minimise 

25 Alternatively, or in combination, ashodc absorber is provided in the support 

member 904 in order to absorb the shock caused lry the sudden release of pressure. 

Alternatively, or in combination, a mandrel catching stnii±uie is provided 
above the support member 904 in order to catch or at least decderate the mandrel 
906* 

30 Once the extrusion process is completed, the mandrel 906 is removed from 

the wellbore. In a prefer red embodiment, either before or ate 
mandrel 906, the integrity of the fluidic seal of the overlapping joint between the 



-42- 



upper portion of the tubular member 915 and the lower portion of the existing 
casing is tested using conventional methods. If the fluidic seal of the overlapping 
joint between the upper portion of the tubular member 916 and the lower portion 
of the existing casing is satisfactory, than the uncnred portion of any of the 
5 hardenable fiuidk sealing material within the expanded tubular member 915 is 
then removed in a conventional manner. The hardenable fluidic sealing material 
within the annular region between the expanded tubular member 91S and the 
existing casing and new section of wellbore is then allowed to cure. 

Preferably any remaining cured hardenable fhi^ sealing material withm 
10 the interior of the expanded tubular members 902 and 916 is then removed in a 
conventional manner urfnga c onventi onal drill string. The resulting new section 
erf casing preferably includes tfae expanded tubular members 902 and 916 and an 
outer annular layer of cured hardenable fluidic sealing The bottom 

portion of the apparatus 900 comprising the shoe 908 may then be removed by 
15 drilling out the shoe 908 using conventional drilling methods. 

In an alternative embodiment, during the extrusion process, it may be 
necessary to remove the entire apparatus 900 from the interior ofthe wellbore due 
to a mal fun ct ion. In this circumstance, a conventional drill string is used to drill 
out the interior sections of the apparatus 900 in order to facilitate the removal of 
20 the remaining sections. In a preferred embodiment, tfae interior elements ofthe 
apparatus 900 are fabricated from materials such as, for example, cement and 
aluminum, that permit a conventional drill string to be employed to drill out the 
interior components. 

In particular, in a preferred embodiment, the composition of the interior 
25 sections ofthe mandrel 906 and shoe 908. including (me or more of the body of 
cement 932, the spacer 938, the sealing sleeve 942, the upper cone retainer 944, 
the lubricator mandrel 946, the lubricator sleeve 948, the guide 950, the housing 
964, the body of cement 966, the sealing deeve 958, aiKi the extension tube 960, 
are selected to permit at least some of these components to be drilled out using 
30 conventional drilling methods and apparatus. In this manner, in the event of a 
maffimct ion downhole, the apparatus 900 may be easUy removed from the 
wellbore. 
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Referring now to Figs. 10a, 10b t 10c, 10d, 10e, lOf, and lOga method and 
apparatus for creating a tie-back liner in a wellbare will now be described. As 
illustrated in Fig. 10a, a weUbore 1000 positioned in a subterranean formation 
1002 h?r1Kidf»ft a first casing 1004 and a second casing 1006. 
5 The first casing 1004 preferably includes a tabular liner 1008 and a cement 
annuhis 1010. The second casing 1006 preferably includes a tabular liner 1012 
and a cement annuhia 1014. In a preferred embodiment, the second casing 1006 
is formed by expanding a tubular member substantially as described above with 
reference to Figs. l-9c or below with reference to Figs, lla-llf. 

10 In a particularly prefeix ed embodiment, an upper portion of the tubular 
liner 1012 overlaps with a lower portion of the tubular liner 1008. In a particularly 
preferred embodiment, an outer surface of the upper portion of the tubular liner 
1012 includes one or more sealing members 1016 for providing a fluidic seal 
between the tubular liners 1008 and 1012. 

16 BefexringtoFig. 10b, in order to create a tie-back liner that extends fiwn 

the overlap between the first and second casings, 1004 and 1006, an apparatus 
1100 is preferably provided that includes an expandable mandrel or pig 1105, a 
tubular member 1110, a shoe 1116, one or more cup seals 1120, a fluid passage 
1130, a fluid passage 1186, one or more fluid passages 1140, seals 1146, and a 

20 support member 1160. 

The expandable mandrel or pig 1105 is coupled to and supported by the 
support member 1150. The expandable mandrel 1105 is preferably adapted to 
controllably expand in a radial direction. The expandable mandrel 1105 may 
comprise any number of conventional commercially available expandable mandrels 

25 modified in amyrdan™ wi »V> h^hing* nf th* present disclosure. In a pref e r red 
embodiment, the expandable mandrel 1105 comprises a hydraulic expansion tool 
substantially as disclosed in UJS. Pat. No. 5,348,095, the disclosure of which is 
incox purated herein by reference, modified in arroTdaniy with the teachings of the 
present disclosure. 

30 The tubular member 1110 is coupled to and supported by the expandable 
mandrel 1106 The tubular member 1 105 is expanded in the radial direction and 
extruded off of the expandable mandrel HQS- The tubular member 1110 may be 
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fabricated from any number of materials such as, for example, Oilfield Country 
Tubular Goods, IS chromimii tubing or plastic piping. In apreferred embodiment, 
the tubular member 1110 is fabricated from Oilfield Country Tubular Goods. 
The inner and outer diameters of tlie tubular member 1110 inay range, for 
5 example, from approximately 0.75 to 47 mrhem and LOS to 48 inches, respectively. 
In a preferred embodiment the inner and outer diameter* of the tubular member 
1110 range from about 3 to 15.6 inches imd3£ to 16 inches 
to optimally provide coverage for typical oilfield casing sizes. The tubular member 
1110 preferably comprises a solid member 
10 In a preferred embodiment, the upper end portion of the tubular me mbe r 
1110 is slotted, perforated, or otherwise modified to catch or alow down the 
mandrel 1105 when it completes the extrusion of tubular member 1110. In a 
preferred embodiment, the length of the tubular member 1110 is limited to 
minimize the possibility of buckling. For typical tubular member 1110 materials, 
15 the length of the tubular member 1110 is preferably limited to between about 40 
to 20,000 feet in length. 

The shoe 1115 is coupled to the expandable mandrel 1105 and the tubular 
member 1110. Theahoe 11 lCincludes the fluid passage 11S6. The shoe 1115 may 
comprise any number of conventional commercially available shoes such as, for 
20 example, Super Seal H float sl^^ 

with a sealing sleeve for a latch down plug modified in accordance with the 
teachings of the present disclosure. In apr ef erred embodiment, the shoe 1115 
comprises an aluminum down-jet guide shoe with a sealing sleeve for a latch-down 
plug with side porta radiating ofif of the ex^ 
25 Energy Services in Dallas, TX,nio 

present disclosure, in order to optimally guide the tubular member 1100 to the 
overlap between the tubular mem 

isolate the interior of the tubular member 1100 after the latch dcwn plug has 
seated, and optimally permit drilling out of the shoe 1116 after completion of the 
30 expans i on and cementing opgmtmnff 
In a preferred eanbodime^ 
ports 1140 in fluidk communication with the fluid passage 1135. In this manner, 
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the shoe 1115 iiyects harden^ outside the 

shoe 1115 and tubular member 1110. In a preferred embodiment, the shoe 1115 
includes one or more of the fluid passages 1140 each having an inlet geometry that 
can receive a dart and/or a ball sealing member. In this manner, the fluid passages 
5 1 140 can be sealed off by introducing a phig, dart and/or ball sealing elements into 
the fluid passage 1130. 

Tbe cup seal 1 120 is coupled to and supported by the support member 1150. 
The cup seal 1120 prevents foreign material* from entering the interior region of 
the tubular member 1110 a4jacent to the expandable mandrel 1105. The cup seal 
10 1120 may comprise any number of conventional commercially available cup seals 
such aa» for example, TP cupe or 

accordance with the teachings of the present disclosure. In a pr e fer re d 
embodiment, the cup seal 1 120 comprises a SIP cup, available from Halliburton 
Energy Services in Dallas, TX in order to optimally provide a barrier to debris and 

15 contain a body of lubricant. 

The fluid passage 1130 permits fhiidic materials to be transported to and 
from the interior region of the tubular member 1110 below the expandable 
mandrel 1105. The fluid passage 1130 is coupled to and positioned within the 
support member 1150 and the expandable mandrel 1105. Tbe fluid passage 1130 

20 preferably extends from a position adjacent to the surface to the bottom of the 
expandable mandrel 1105. The fluid passage 1130 is preferably positioned along 
a centeziine of tbe apparatus 1100. The fluid passage 1180 is preferably selected 
to transport materials such as cement, drilling mud or epoxies at flow rates and 
pressures ranging from about 0 to 3,000 gaBons/minute and 0 to 9,000 psi in order 

25 to optimally provide sufficient operating pressures to circulate fluids at 
operationally efficient rates. 

The fluid passage 1135 permits fhMcmaterials to be transmitted 
passage 1130 to the interior of the tubular member 1110 below the mandrel 1105. 
The fluid passages 1 140 permits fluidic materials to be transported to and 

30 from tbe region exterior to the tubular member 1110 and shoe 1116. The fluid 
passages 1140 are coupled to and positioned within the shoe 1115 in fluidic 
communication with the interior region of the tubular member 1110 below the 
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expandable mandrel 1105. The fluid passages 1140 preferably have a cross- 
sectional shape that permits a plug, or other Eiinilar device, to be placed in the fluid 
passages 1140 to thereby block further passage of fluidie materials. In this 
manner, the interior region of the tubular member 1110 below the expandable 
5 mandrel 1105 can be fluididy isolated from the region exterior to the tubular 
member 1105. This perxnits the interior r^g^ 
the expandable mandrel 1 105 to be pressurised. 

The fluid passages 1140 aF* p mfeg ft hfr p^tirmid along the periphery of the 
shoe 1115. The fluid passages 1140 are preferably selected to convey materials 
10 such as cement, drillmgiznxdo 

about 0 to 3,000 gaOonaMinute and 0 to 9,000 pei in order to optimally fill the 
annular region between the tubular inember mo and the tubular Ihw 1008 with 
fluidie materials. In a preferred embodiment, the fhitf passages 1140 include an 
inlet geometry that can receive a dart and/or a ball sealing member. In this 
15 manner, the fluid passages 1140 can be sealed off by introducing a plug, dart 
and/or ball sealing elements into the fluid passage 1130. In a preferred 
embodiment, the apparatus 1100 includes a plurality of fluid passage 1140. 

In an alternative embodiment, the base of the shoe 1116 includes a single 
inlet passage coupled to the fluid passages U40 that is adapl^ to receive a plug, 
20 or other similar device, to permit the interior region of the tubular member 1110 
to be fluidicty isolated from the exterior of the tubular member 1110. 

The seals 1145 are coupled to and supported by a kmer end portion of the 
tubular member 1110. The seals 1145 are further positioned on an outer surface 
of the lower end portion of the tubular member 11 
25 overlapping joint between the upper end portion of the casing 1012 and the lower 
end portion of the tubular member 1110 to be fluidicly sealed. 

The seals 1145 may comprise any number of conventional commercially 
available seals such as, for example, lead, rubber. Teflon or epoxy seals modified 
in accordance with the teachings of the present disclosure. In a preferred 
30 embodiment, the sealaU45 comprise seatomoM^ 

from Halliburton Energy Services in Dallas, TX in order to optimally provide a 
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hydraulic Eeal in the overlapping joint and optimally provide load carrying capacity 
to w ithstand the range of typical tensile and compressive loads. 

Tti ft pp ,feTOrf embodiment! the 1 145 are selected to optimally pmvidp 
a sufficient frictional force to support the expanded tubular member 1110 from the 
5 tubular liner 1008. In a preferred embodiment, the frictional force provided by the 
seals 1145 ranges from about 1,000 to 1,000,000 Min tension and compression in 
order to optimally support the expanded tubular member 1110. 

The support member 1150 is coupled to the expandable mandrel 1105, 
tubular member 1110, shoe 1115, and seal 1120. The support member 1150 
10 preferably comprises an annular member having sufficient strength to carry the 
apparatus 1100 mto the weQbore 1000. In a preferred embodiment , the support 
member 1150 farther includes one or more conventional centraUsers (not 
illustrated) to help stabilize the tubular member 1110. 

In a preferred embodiment, a quantity of lubricant 1150 is provided in the 
15 aimnhr region above the expandable mandrel 1105 within the interior of the 
tubular member 1110. In tins manner, the extrusion of the tubular member 1110 
off of the expandable mandrel 1105 is facilitated. The lubricant 1150 may 
comprise any number of conventional commerdaOy available lubricants such as, 
for example, LttbriplFtA,rbi™™* K »» ft d hibrk*"** or Climax 1500 Antiseize (3100). 
20 In a preferred embodiment, the hibricant 1160 comprises Climax 1500 Antiaeize 
(3100) available from Climax Lubricants and Equipment Co. in Houston, TX in 
order to optimally provide lubrication for the extrusion process. 

In a prefer red embodiment, the support member 1 150 is thoroughly cleaned 
prior to assembly to the remaining portions of the apparatus 1100. In this 
25 manner, the mtrodnctionof foreign material into the apparatus 1100 iaminimixed. 
This i^^i^Ht the possibility of foreign material clogging the various flow 
passages and valves of the apparatus 1100 and to ensure that no foreign material 
interferes with the expansion mandrel 1105 during the extrusion process. 

In a particularly preferred embodiment, the apparatus 1100 includes a 
30 packer 1155 coupled to the bottom Bection of the shoe 1115 for fluidicly isolating 
the region of the welibore 1000 below the apparatus 1100. In this manner, fluidic 
materi als arc prevented from entering the region of the welibore 1000 below the 
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apparatus 1100. The packer 1155 may comprise any number of conventional 
commercially available packers such as, for example, EZ Drill Packer, EZ SV 
Packer or a drill able cement retainer. In a preferred embodiment, the packer 
1 156 comprises an EZ Drill Packer available from Halliburton Energy Services in 
5 Dallas, TX In an alternative embodiment, a high gel strength pill may be set 
below the tie-backinplaceofthe packer 1155. In another alternative embodiment, 
the packer 1155 may be omitted. 

In a preferred embodiment, before or after positioning the apparatus 1 1 00 
within the weubore 1100 9 a couple of wellbore volumes are circulated in order to 

10 *nmrt> that nn foreign iwatmt'flk at* \nr*t*A within *h» w»!THr«np TOOO *W might 

dog up the various flow passages and valves of the apparatus 1100 and to ensure 
that no foreign material interferes with the operation of the expansion mandrel 
1105. 

As illustrated in Fig. 10c, a hardenablefhiidk sealing 

15 pumped from a surface location into the fluid passage 1130. The material 1160 
then passes from the fluid passage 1130 into the interior region of the tubular 
member 11 10 below the expandable mandrel 1105. The material 1180 then passes 
from the interior region of the tubular member 1110 into the fluid passages 1140. 
The material 1160 then exits the apparatus 1100 and fills the annular region 

20 between the exterior of the tubular member 1110 and the interior wall of the 
tubular liner 1008. Cotrthmed pumpmgof the material 1160 causes the material 
1160 to fill up at least a portion of the annular region. 

The material 1 160 may be pumped into the annular region at pressures and 
flow rates ranging, for example, from about 0 to 5,000 psi and 0 to 1,500 

25 gailnng/mm, respectively. lnapr»fai red embodiment, the material i ififlfo pnmpH 
into the annular region at pressures and flow rates specifically designed for the 
casing sizes being run, the annular spaces being filled, the p umping equipment 
available, and the properties of The optimum flow rates 

and pressures «™ preferably *»V*ifitfd r**™g ^yimtfrmnl «m>rri™-*1 methods. 

30 The hardenable fluidic sealing material 1160 may comprise any number of 

conventional commercially available hardenable fluidic sealing materials such as, 
for example, slag mix, cement or epaxy. In a preferred embodiment, the 



har denab le fluidic sealing material 1160 comprises blended cements specifically 
designed for well section being tied-back, available from Halliburton Energy 
Services in Dallas, IX in order to optimally provide proper support for the tubular 
memb er 1110 wH 1 * maintaining «ptitmnn flow characteristics so as to mtntmite 
5 operational difficulties during the displacement of cement in the annular region. 
The optimum blend of the blended cements are preferably determined using 
conventional empir ical methods. 

The annular region may be filled with the material 1160 in sufficient 
quantities to ensure that, upon radial expansion of the tubular member 1 1 10 , the 
10 annular region will be filled with material 1160. 

Aa illustrated in Fig. Ifld, once theannnlarregion haaheenflifaqiiflt^y fitted 
with material 1160, one or more phigs 1166, or other similar devices, preferably 
are introduced into the finM passages 1140 therein 

region of the tubular member 1110 from th e annular regkm exte r nal to the tubular 

15 member 1110. In a preferred embodiment, anon hardenabtefhiidicmaterialll61 
is then pumped into the interior region of the tubular member 1110 below the 
mandrel 1105 causing the interior region to pressurize. In a particularly preferred 
embodiment, the one or more plugs 1165, or other similar devices, are introduced 
into the fluid passage 1140 with the introduction of the non hardenable fluidic 

20 m aterial In this manner, the amount of hardenable fluidic material within the 
interior of the tubular member 1110 is minimized. 

As illustrated in Fig. lOe, once the interior region becomes sufficiently 
pressurised, the tabular member 1110 isextnxdedoff oftheexpandahtomandrd 
1105. During the extrusion process, the expandable mandrel 1105 is raised out of 

25 the expanded portion of the tubular member 1110. 

The plugs 1165 are preferably placed into the fluid passages 1140 by 
introducing the plugs 1165 into the fluid passage 11S0 at a surface location in a 
conventional manner. The plugs 1 165 may comprise any number of conventional 
commercially available devices from plugging a fluid pass 

30 brass balls, pings, rubber balls, or darts modified in accordance with the t eachings 
of the present disclosure. 



-60- 



In a preferred embodiment, the plugs 1165 comprise low density rubber 
balls. In an alternative embodiment, for a shoe 1106 having a common central 
inlet passage, the plugs 1166 comprise a single latch down dart 

After placement of the phigs 1165 in the fluid passages 1140, the non 
5 hardenable fiuidic material 1161 is preferably pumped into the interior region of 
the tabular member 1110 below the mandrel 1105 at pressures and flow rates 
ranging from approximately 500 to 0,000 psi and 40 to 3,000 gallo&afain. 
In a preferred embodiment, after placement ofthephags 1165 in the fluid passages 
1140, the non hardenable fhndic material 1161 is preferably pumped into the 
10 interior regkm of the tubular member 1110 below the mandrel 1105 at pressures 
and flow rates ranging from approximately 1200 to 8500 psi and 40 to 1250 
gallom/min in order to optimally provide extrusion of typical tubulars. 

For typical tubular members 1110, the extrusion of the tubular member 
1110 off of the expandable mandrel 1105 will begin when the pressure of the 
15 interior region of the tubular member 1110 below the mandrel 1105 reaches, for 
example, approximately 1200 to 8500 psi In a preferred embodiment, the 
extrusion of the tubular member 1110 off of the expandable mandrel 1105 begins 
when the pressure of the interior region of the tubular member 1110 below the 
mandrel 1105 reaches approximately 1200 to 8500 psL 
20 During the extrusion process, the expandable mandrel 1105 may be raised 
out of the expanded portion of the tubular member 1110 at rates ranging, for 
example, from about 0 to 5 ft/Bee Ina p r efeu ed embodiment, during the extrusion 
process, the expandable mandrel 1105 is raised out of the expanded portion of the 
tubular member 1110 at rates ranging from about0to2ft/sec in irfer to optimally 
25 provide permit adjustment of operational parameters, and optimally ensure that 
the extrusion process will be cmnpleted before the material 1160 cures. 

In a preferred embodiment, at least a portion 1180 of the tubular member 
1110 has an internal diameter less than the outside diameter of the mandrel 1105. 
In this manner, when the mandrel 1105 expands the section 1180 of the tubular 
30 member 1110, at least a portion of the expanded secticm 1180 effects a seal with 
at least the weDbore casing 1012. Inaparticolarfr preferred embodiment, the seal 
is effected by compressing the seals 1018 between the expanded section 1180 and 
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the wellbore casing 1012. In a pr e f e rred embodiment, the contact pressure of the 
joint between the expanded section 1180 of the tabular member 1110 and the 
CMing 1012 ranges from about 500 to 10,000 pd in order to optimally provide 
pressure to activate the sealing members 1145 and provide optimal resistance to 
5 ensure that the joint will withstand typical extremes of tensile and compressive 
loads. 

In an alternative preferred embodiment, substantially all of the entire 
length of the tubular member 1110 has an internal diameter less than the outside 
diamet er of the mandrel 1105. In this manner, extrusion of the tubular member 
10 1110 by the mandrel 1105 results in contact between substantially all of the 
expan ded tubular member 1110 and the existing casing 1008. In a preferred 
embodiment, the contact pressure of the joint between the expanded tubular 
member 1110 and the casings 1008 and 1012 ranges from snout 500 to 10,000 psi 
in order to optimally provide pressure to activate the sealing members 1 145 and 
15 provide (jptimal resistance to ensure that the joint will withstand typical extremes 
of tensile and compressive loads. 

In a preferred embodiment, the operating pressure and flow rate of the 
material 1161 is controllably ramped down when the expandable mandrel 1105 
reaches the upper end portion of the tubular member 1110. In this manner, the 
20 sudden release of pressure caused by the complete extrusion of the tubular 
member 1U0 off of the expandable mandrel 1105 can be minimhyd In a 
preferred embodiment, the operating pressure of the fluidic material 1161 is 
reduced in a substantially linear fashion from 100% to about 10% during the end 
of the extrusion process beginning when the mandrel 1105 has completed 
25 approximately all but about 5 feet of the extrusion process. 

Alternatively, or in combination, a shock absorber ia provided in the support 
member 1150 in order to absorb the shock caused by the sudden release of 
pressure. 

Alternatively, or in combination, a mandrel catching structure is provided 
30 m the upper end portion ofthe tubular member lllOmorder to catch or at least 
decelerate the mandrel 1105. 
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Referring to Fig. lOf, once the extrusion process is completed, the 
expandable mandrel 1106 is removed from the wellbore 1000. In a preferred 
embodiment, either before or after the removal of the expandable mandrel 1105, 
the integrity of the fluidic seal of the joint between the upper portion of the 
5 tubular member 1110 and the upper portion of the tubular Hner 1108 is tested 
using conventional methods. If the fluidic seal of the joint between the upper 
portion of the tabular member 1 1 10 and the upper portion of the tubular liner 
1008 is satisfactory, then the uncured portion of the material 1160 within the 
expanded tubular member 1110 is than removed fa » cmrwmtirmni manner. The 
10 material 1161) within the annular region between the tubolar member 1110 a nd 
the tubular hner 1008 Is then allowed to cure. 

As illustrated in Fig. 10£ preferably any remaining cured material 1160 
within the interior of the expanded tubular member 1110 is then removed in a 
conventional manner using a conventional drill string: The resoltingtie-back liner 
15 of casing 1170 includes the ex pa nd ed tubular member 1110 and an outer annular 
layer 1175 of cured material 1160. 

As illustrated in Fig. lOg, the remaining bottom portion of the apparatus 
1100 comprising the shoe 1116 and packer 1155 is then preferably removed by 
drilling out the shoe 1115 and pecker 1155 using conventional drilling methods 
20 In a particularly preferred embodiment, the apparatus 1100 incorporates 
the apparatus 900. 

Referring now to Figs. 11 1 1, «™Krw»fm«mt of an «pp»~frn 8 and method 
for hanging a tubular liner off of an existing wellbore casingwill now be described 
As illustrated in fig. 11a, a wellbore 1200 is positioned in a subterranean 
25 formation 1205. The wellbore 1200 includes an existing cased eec^ 
a tubular casing 1216 and an *mnn1*r outer layer of cement 1220. 

In order to extend the wellbore 1200 into Hie subterranean formation 1205, 
a drill string 1225 is used in a well known immnffr to drill out material from the 
subterranean formation 1206 to form anew section 1280. 
30 AsfltastratedmFig.llb 9 an 

in a subterranean formation is then positioned in the new section 1230 of the 
wellbore 100. The apparatus 1800 preferably fa ffh nfaB an expandable mandrel or 
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pig 1305, a tubular member 1310, a shoe 1315, a fluid passage 1320, a fluid passage 
1330, a fluid passage 1335, seals 1340, a support member 1345, and a wiper plug 
1350. 

The »«p»™rf»hlf> mandrel 1305 is coupled to and supported by the support 
5 member 1345. The expandable mandrel 1305 is preferably adapted to controllably 
expand in a radial direction. The expandable mandrel 1305 may comprise any 
number of conventional commercially available expandable mandrels modified in 
accordance with the teachings of the present disclosure. In a preferred 
embodiinent, the expandable mandrel 1305 comprises a hydimdk expansion tool 

10 substantially as disclosed in UB. Pat No. 5,348,095, the disclosure of which is 
in cor por at ed herein by reference, modified in accoidance with the teachings of the 
present disclosure. 

The tubular member 13 10 is coupled to and supported by the expandable 
mandrel 1305. The tubular member 1310 is preferably expanded in the radial 

15 direction and grimded off Of the PTppn^phW> TmmdT*1 1 ftOfi. The tabular member 
1310 may be fabricated from any number of materials such as, for example, Oilfield 
Country Tubular Goods (OCTG), 13 chromium steel tubing/casing or plastic 
casing . In a preferred embodiment, the tubular member 1310 is fabricated from 
OCTG. The inner and outer diameters of the tubular 

20 example, from approrin^ 

In a preferred embodiment, the inner and cniter diameters of tto 
1310 range from about 3 to 15.5 inches and 3.5 to 16 inches, respectively in order 
tonptimfllfr p*™^* ™™™™* telwr^ngpffiytin the mf^(»mmfmly encountered 
wellborn fixes. 

25 In a preferred embodiment, the tubular member 1310 inclu d e s an upper 

portion 1355, an intermediate portion 1360, and a lower portion 1965. In a 
preferred embodiment, the wall thickness and outer diameter of the upper portion 
1355 of the tubular member 1310 range from about 3/8 to 1 % inches and 3 V* to 
i a inches, respectively. In a preferred embodiment, the wall thickness and outer 

30 diameter of the intermediate portion 1360 of the tubular member 1310 range from 
about 0.625 to 0.75 inches and 3 to 19 inches, respectively. In a preferred 
embodiment, the wall thickness and outer diameter of the lower portion 1365 of 
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the tubular member 1310 range from about 8/8 to 1 £ inches and 3.5 to 16 inches, 
respectively. 

In a particularly preferred embodiment, the wall thickness of the 
intermediate section I860 of the tubular member 13X0 is less than or equal to the 
5 wall thickness of the upper and lower sections, 1855 and 1365, of the tubular 
member 1310 in order to optimally facfliatft the rnitiation of the extrusion process 
and optimally permit the placement of the apparatus in areas of the wellbore 

The tubular member 1310 preferably comprises a solid member. In a 
10 preferred embodiment, the upper end portion 1865 of the tubular member 1310 
is slotted, pe rf or a ted, or otherwise modified to catch or slow down the mandrel 
1305 when it completes the extrusion of tubular member 1310. In a preferred 
embo diment , the length of the tubular member 1310 is limited to minimise the 
possibility of buckling. For typical tubular member 1310 materials, the length of 
15 the tubular member 1310 is preferably limited to between about 40 to 20 f 000 feet 
in length. 

The shoe 1315 is coupled to the tubular member 1310. The shoe 1315 
preferably includes fluid passages 1330 and 1335. The shoe 1315 may comprise 
airy number of conventional commercially available shoes such as, for example, 

20 Super Seal n float shoe. Super Seal H DownJet float shoe or guide shoe with a 
sealing sleeve for a latch-down plug modified m accordance w 
the present disclosure. In a pr e fer red embodiment, the shoe 1315 comprises an 
aluminum down-jet guide shoe with a sealing sleeve for alatcb-down plug available 
from Halliburton Energy Services in Dallas, TX, modified in accordance with the 

25 teachings ofthepresentdiedosure, in order tocqrtimaltygnidethetubularmember 
1310 into the weDbore 1200, optimally fiuidkry isolate the interior of the tubular 
member 1310, and optimally permit the t*pyrp]tf# drill out of the shoe 1316 upon 
the completion of the extrusion and cementing operations. 

In a preferred embodiment, tfae ifft 5 fWh^r mi»Hid?s n™» $r mate mfo 

30 outlet porta in fluidic oonmnrrvf ration with the fluid passage 1330. Inthismanner, 
the shoe 1815 preferably injects hardenableflnidic -"^g Tnntrrinl into the region 
outside the shoe 1315 and tabular member 1310* In a preferred embodiment, the 
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shoe 1315 includes the fluid passage 1330 having an inlet geometry that can 
receive a fhiidic sealing member. In this manner, the fluid passage 1330 can be 
sealed off by introducing a ping, dart and/or ball sealing elements into the fluid 
passage 1330. 

5 The fluid passage 1320 permits fhiidic materials to be transported to and 
from the interior region of the tubular member 1310 below the expandable 
mandrel 1805- The fluid passage 1320 is coupled to and positioned within the 
support member 1345 and the expandable mandrel 1305. The fluid passage 1320 
preferably extends from a position a4jacent to the surface to the bottom of the 

10 expandable mandrel 1305. The flnid passage 1320 is preferably positioned along 
a centeriine of the apparatus 1300. The fluid passage 1 320 is preferably selected 
to transport materials such as cement, drilling mud, or epoxies at flow rates and 
pressures rangingfrom about 0 to 3,000 gaUonatoinnte and 0 to 9,000 psi in order 
to optimally provide sufficient operating pressures to circulate fluids at 

16 ?p>^^ nffirfunt rates. 

The fluid passage 1330 permits fhiidic materials to be transported to and 
from the region exterior to the tubular member 1310 and shoe 1315. The fluid 
passage 1330 is coupled to and positioned within the shoe 1315 in fh i idic 
communication with the interior region 1370 of the tubular member 1310 below 

20 the expandable mandrel 1305. The fluid passage 1330 preferably has a cross- 
sectional shape that permits a phig, or other similar device, to be placed in fluid 
passage 1330 to thereby block farther passage of floidic materials. In this manner, 
the interior region 1370 of the tubular member 1310 below the expandable 
mandrel 1305 can be fluidicly isolated from the region exterior to the tubular 

25 member 1310. This permits the interior region 1370 of the tabular member 1310 
below the expandable mandrel 1305 to be pressurized. The fluid passage 1330 is 
preferably positioned substantially along the centerline of the apparatus 1300. 

The fluid passage 1330 is preferably selected to convey materials such as 
cement» drilling mud or epoxies at flow rates and pr e s s ur es ranging from about 0 

30 to 3,000 gallona/miimte and 0 to 9,000 pa 

regionbetween the tubular member mO and the new section 1230 of the weflbore 
1200 with fluidic materials. In a preferred embodiment, the fluid passage 1330 
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includes an inlet geometry that can receive a dart and/or a ball sealing member. 
In this manner, the fluid passage 1330 can be sealed offby introducing a phj#, dart 
and/or ball sealing elements into the fluid passage 1320. 

The fluid passage 1335 permits fluidic materials to be transported to and 
6 from the region exterior to the tubular member 1310 and shoe 1315. The fluid 
passage 1336 is coupled to and positioned within the shoe 1315 in fluidic 
communication with the fluid passage 1330. The fluid passage 1335 is preferably 
p os i t ion e d substantially along the oenteriine of the apparatus 1300. The fluid 
passage 1335 is preferably selected to convey materi als such as cement, drilling 

10 mud or eposes at flow rates and pressures ranging from about 0 to 3,000 
gaflona/hiinute and 0 to 9,000 psi in order to optimally fin the annular region 
between the tubular member 1310 and the new section 1230 of the wellbore 1200 
with fluidic materials. 

The seals 1340 are coupled to and s up p o rted by the upper end portion 1355 

15 of the tubular member 1310. The seals 1340 are further positioned on an outer 
surface of the upper end portion 1355 of the tubular member 1310. The seals 1340 
permit the overlapping joint between the lower end portion of the casing 1215 and 
the upper portion 1355 of the tubular member 1310 to be fluidity sealed. The 
seals 1340 may comprise any number of conventional commercially available seals 

20 such as, for example, lead, rubber, Tefkm, or epoxy seals modified in accordance 
with the teachings of the present disclosure. In a preferred embodiment, the seals 
1340 comprise seals molded from Stratalock epoxy available from Halliburton 
Energy Services in Dallas, TX in order to optimally provide a hydraulic aeal in the 
annuhis of the overlappingjoint while also abating optimal load bearing capability 

25 to withstand typical tensile and compressive loads. 

In a preferred embodiment, the seals 1340 are selected to optimally provide 
a sufficient firictional force to supporttheexpanded tubular member 1310 from the 
existing casing 1215. In a preferred embodiment, the frictionalforo provided by 
the seals 1340 ranges from about 1,000 to 1,000,000 Ibf in order to optimally 

SO support the expanded tubular member 1310. 

The support member 1345 is coupled to the expandable mandrel 1305, 
tubular member 1310, shoe 1315, and seals 1340. The support member 1345 
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preferably comprises an pt™" 1 * 1 * member having si i ffrripnt strength to carry the 
apparatus 1300 into the new section 1230 of the wellbore 1200. In a preferred 
embodiment, the support member 1345 further indudes one or more conventional 
centraliiexs (not illustrated) to help stabilize the tubular member 1310. 
5 Inapreferredembodim^ 
prior to assembly to the reinaining portions of the apparatus 1300. In this 
manner, the intro©^^ 

This nuninuzes the poaabflity of foreign material clogging the various flow 
passages and varves of the apparatus 1300andtoenattTethatnofcrognmflti^ 
10 interferes with the eTpnn wmi process. 

The wiper plug 1350 is counted to the mandrel 1305 within the interior 
region 1370 of the tubular member 1310. Hie wiper plug 1350 mchxdes a fluid 
passage 1375 that is coupled to the fhiMp^ The wiper plug 1350 may 

comprise one or more conventional araimercially available wiper plugs such as, for 
15 example, Multiple Stage Cementer latch-down plugs, Omega latch-down plugs or 
three-wiper latch-down plug modified in accordance with the t eachings of the 
present disclosure. In a preferred embcdhnent, tte wiper 
Multiple Stage Cementer latch-down plug available from Halliburton Energy 
Services in Dallas, TX modified in a conventional manner for releasable 
20 attachment to the expansion mandrel 1305. 

In a preferred emhodi men t, before or after positioning the apparatus 1300 
within the new section 1230 of the weuhore 1200, a couple of wellbore volumes are 
circulated in order to ensure that no foreign materials are located within the 
wellbore 1200 that might clog up the various flow passages and valves of the 
25 apparatus 1300 and to ensure that no foreign material interferes with the 
extrusion process. 

As illustrated in Kg. 11c, a hardenable fluidic Beating material 1380 is then 
pumped from a surfece location into the fluid passage 1320 . The material 1380 
then passes from the fluM passage 1320, through the fluM passage 1375, aM into 
30 the interior region 1370 of the tubular member 1310 below the expandable 
mandrel 1305. The material 1380 then passes n^ the mterioriegion 1370 into 
the fluid passage 1330. The material 1380 then e^tstte apparatus 1300 via the 
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fluid passage 1335 and fills the annnfnr region 1390 between the exterior of the 
tubular member 13 10 ai^ 

1200. Continued pumping of the material 1380 causes the material 1380 to fill up 
at least a portion of the annular region 1390. 
5 The material 1380 may be pumped into the annular region 1390 at 
pressures and flow rates ranging, for example, from about 0 to 5000 psi and 0 to 
1,500 gallona/min, respectively. In a preferred embodiment, the material 1380 is 
pumped into the annular region 1390 at pressures and flow rates ranging from 
about 0 to 5000 psi and 0 to 1,500 gallona/tain, respectively, in order to optimal^ 

10 fill th e annular region between the tubular member 13 10 and the new section 1230 
of the wellbore 1200 with the hardenable fluidic sealing material 1380. 

The hardenable fluidic sealing material 1380 may comprise any number of 
conventional commercially available hardenable fluidic sealing materials such as, 
for example, slag mix, cement or epoxy. In a preferred embodiment, the 

15 hardenable fluidic Beating material 1380 comprises blended cements designed 
specifically for the well section being drilled and available from Hallibuiton Energy 
Services in order to optimally provide support for the tabular member 1310 during 
displacement of the material 1380 in the annular region 1390, The optimum hlend 
of the cement is preferably determined using conventional empirical methods. 

20 The annular region 1380 preferably is filled with the material 1380 in 
s ufficient q nantitfaa to ensure *h*t, upm rmAM expansion "f tnh^i far member 
1310, the annular region 1390 of the new section 1230 of the wellbore 1200 will be 
filled with material 1380. 

As illustrated in Fig. 1 Id, once the annular region 1390 has been adequately 

25 filled with material 1380, a wiper dart 1395 f or other similar device, is introduced 
into the fluid passage 1320. The wiper dart 1395 is preferabfy 
fluid passage 1320 by anon hardenable fluidic material 1381. The wiper dart 1395 
then preferably engages the wiper plug 1350. 

As illustrated in Fig. lie, ma preferred embodiment, engagement of the 

30 wiper dart 1395 with the wiper plug 1350 causes the wiper plug 1350 to decouple 
from the mandrel 1305. The wiper dart 1395 and wiperphig 1350 then preferably 
will lodge in the fluid passage 1330, thereby blocking fluid flow through the fluid 
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passage 1330, and fluididy isolating the interior region 1370 of the tubular 
member 1310 from the annular region 1390. In a preferred embodiment, the non 
hardenable fluidic material 1381 is then pumped into the interior region 1370 
causing the interior region 1370 to pressurize. Once the interior region 1370 
6 becomes sufficiently pressurized, the tubular member 1310 is extruded off of the 
ezpandabtemmuh^llSOS. Durmgtheertru^ 

1305 is raised out of the expanded portion of the tubular member 13 10 by the 
support member 1346. 

The wiper dart 1395 is preferably placed into the fluid passage 1320 by 
10 introducmg the wiper 1320 at a surface location 

in a conventional manner. The wiper dart 1395 may comprise any number of 
conrentionalcommerdaDv 

for example, Multiple Stage Cementer latch-down plugs, Om ega latch-down plugs 
or three wiper latch-down plug/dart modified in accordance with the teachings of 

15 the present disclosure. In a preferred embodiment, the wiper dart 

a three wiper latch-down plug modified to latch and seal in the Multiple Stage 
Cementer latch down plug 1350. The three wiper latch-down plug is available 
from Halliburton Energy Services in Dallas, TX. 

After blocking the fluid passage 1330 usiiig the w^phig 1330 and w^ 

20 dart 1395, the non hardenable fluidic material 1381 may be pumped into the 
interior region 1370 at pressures and flow rates ranging, for example, from 
approximately 0 to 6000 psi and 0 to 1,500 gaUons/mm in order to optimally 
extrude the tubular member 1310 off of the mandrel 1305. In this manner, the 
amount of hardenable fluidic material within the interior of the tubular member 

25 1310 is minimised 

In a preferred embodiment, aft^ 
hardenable fluidic material 1381 is preferably pumped into the interior region 
1370 at pressures and flow rates ranging 

40 to 3,000 gallona/min in order to optimally provide operating pressures to 
30 the r*r*T)tf m p"**** at rates sufficient to permit adjustments to be 

made tn frp**«*fag pfpniflrtpir jhwfag th» extrusion process. 
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For typical tubular members 1310, the extrusion of the tubular member 
1310 off of the expandable mandrel 1305 will begin when the pressure of the 
interior region 1370 reaches, for example, approximately 500 to 9 r 000 psi. In a 
preferred embodiment, the extrusion of the tubular member 1310 off of the 
5 expandable mandrel 1305 is a ftmction of the tabular member diameter, wall 
thickness of the tubular member, geometry of the mandrel, the type of hibricant, 
the composition of the shoe and tubular member, and the yield strength of the 
tubular member. The optimum flow rate and operating pressures are preferably 
dote ro up a d using copv en faonal epjpi rfcal methods* 
10 During the extrusion process, the expandable mandrel 1305 may be raised 
out of the expanded portion of the tubular member 1310 at rates ranging, for 
example, firam about 0 to 5 fi/sec In a preferred embodiment during the extrusion 
process; the expandable mandrel 1305 may be raised out ofthe expanded portion 
of the tubular member 1310 at rates ranging from about 0 to 2 ft/sec in order to 
16 optimally provide an efficient process, optimally permit operator adjustment of 
operation parameters, and ensure optimal completion of the extrusion process 
before curing of the material 1380. 

When the upper end portion 1355 ofthe tubular member 1310 is extruded 
off of the expandable mandrel 1805, the outer surface of the upper end portion 
20 1355 ofthe tubular member 13 10 will preferably contact the interior surface ofthe 
lower end portion ofthe casing 1215 to form an fluid tight overlapping joint The 
contact pressure of the overlapping Joint may range, for example, from 
approximately 50 to 20,000 psL In a preferred embodiment, the contact pressure 
ofthe overlapping joint ranges from approximately 400 to 10,000 psi in order to 
25 optimally provide contact pressure raiffkifmt to ensure annular sealing and provide 
enough resistance to withstand typical tensile and c om pre ssiv e loads. In a 
particularly preferred amhodmiHit, the sealing members 1340 will ensure an 
adequate fhridk and gaseous seal in the overlapping joint 

In a preferred embodiment, the operating pressure and flow rate ofthe non 
30 hardenahtefluidicmaterial 1381 iacratrollabfr ramped down when the expandable 
mandrel 1305 reaches the upper end portto 

In this manner, the sudden release of pressure caused the con^lete extrusion 
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r>f the tubular momHgr 1310 fiffnf th<> expandable wiyiwiwd ISO** can 1m» TninTmJ»»ri 

In a preferred embodiment, the operating pressure is reduced in a substantially 
linear fashion from 100% to about 10% during the end of the extrusion process 
beginning when the mandrel 1305 has completed approximately all but about 5 
5 feet of the extrusion process. 

Alternatively, or m trimhinftt"™, « *hnA flhaarher is provided in the support 
member 1345 in order to absorb the shock caused by the sudden release of 
pressure. 

Alternatively, or in combination, a mandrel catching structure is provided 
10 in the upper end portion 1865 of the tubular member 1310 in order to catch or at 
least decelerate the mandrel 1305. 

Once the extrusion process is completed, the expendable mandrel 1305 is 
removed from the weflbra 1200. Inapxrferredftmhodmtent, either before or after 
the removal of the expandable mandrel 1305, the integrity of the fluidic seal of the 
15 overlapping joint between the upper portion 1355 of the tubular member 1310 and 
the lower portion of the casing 12 15 is tested using conventional methods. If the 
fluidic seal of the overlapping joint between the upper portion 1355 of the tubular 
member 1310 and the lower portion of the casing 1215 is satisfactory, then the 
uncured portion of the material 1380 within the expanded tubular member 13 10 
20 is then removed in a conventional ma^ The inat*rial 1380 within to 
region 1390 is then allowed to cure. 

As illustrated in Fig. llf, preferably any remaining cured material 1380 
within the interior of the expanded tubular member 1310 is then removed in a 
conventional manner using a conventional drill string. The resulting new section 
25 of casing 1400 includes the expanded tubular 

layer 1405 of cured material 305. The bottom portion of the apparatus 1300 
^Tnprigmg ft™ «W 1 31K may then be removedbv drilling out the shoe 1315 using 
conventional drilling methods. 

A method of creating a casing in a borehole located in a subterranean 
30 formation has been desert 

in the borehole. A body of fluidic material is then injected into the borehole. The 
tubular liner is then radially expanded by extruding the liner off of the mandreL 
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The injecting preferably includes injecting a hard enable fluidic sealing material 
into an annular region located between the borehole and the exterior of the 
tubular liner, and a non hardenahle fluidic material into an interior region of the 
tubular liner below the mandrel The method preferably includes Guididy 
5 isolating the annular regkm from the interior region before injecting the second 
quantity of the non hardenable sealing material into the interior region. The 
injecting the hardenahle fluidic sealing material is preferably provided at 
operating pressures and flow rates ranging from about 0 to 6000 psi and 0 to 1^00 
gaDona/min. The injecting of the non hardenahle fluidic material is preferably 
10 provided at operattngpressum 

and 40 to 3,000 gallannftnfn The farjeding ofthe non ha^ 
is preferably provided at reduced operatrogpreasores and flow rates during an end 
portion of the extruding. The non hardenahle fhndic material is preferably 
injected below the mandrel The method preferably includes pressurizing a region 
16 ofthe tubular liner below the mandreL The region of the tubular liner below the 
mandrel is preferably pressurised to pressures ranging from abo^ 
The method preferably includes flnidicly isolating an interior region ofthe tubular 
liner from an exterior region of the tubular liner. The method farther preferably 
includes curing the hardenahle sealing material, and romovmg at kast a portion 
20 of the cured sealingmaterial heated within the tubular Hner. The method further 
preferably inchxdes overiapping the tabular liner with an existing wellbore casing. 
The method further preferably includes sealing the overlap between the tubular 
liner and the existing wellbore casing. The method further preferably includes 
supporting the extruded tubular liner using the overlap with 
25 casing. The method farther preferably 

the overlap between the tubular Knar and the existing wellbore casing. The 
method flirther preferably includes removing at least a portion ofthe hardenahle 
flui dic se a l in g mat e ri al within the tubular liner before coring. The method further 
preferably includes lubricating the surface ofthe mandreL The method flirther 
30 preferably Includes absorbing shock. The method farther preferably includes 
catch in yf the mandrel upon tha comple tio n of the ext ruding : 
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An apparatus for creating a casing in a borehole located in a subterranean 
formation has been described that includes a support member, a mandrel, a 
tubular member, and a shoe. The support member includes a first Quid passage. 
The mandrel is coupled to the support member and mdudesasecond fluid passage. 

6 The tabular member is coupled to the mandreL The shoe is coupled to 

liner and includes a third fluid passage. The first, second and third fluid passages 
are operably coupled. The support member preferably ftirther includes a pressure 
relief p assag e, and a flow control valve coupled to the first fluid passage and the 
pressure relief passage. The support member further preferably includes a shock 

10 absorber. The support member preferably mchidesoneor more sealing members 
adapted to prevent foreign material 

member The mandrel is preferably expendable. The tubular member is 
preferably fabricated from materials selected from the group consisting of Oilfield 
Country Tubular Goods, 13 chroinium steel tubing/casing, and plastic casing. The 

15 tubular member preferably has inner and outer diameters ranging from about 3 
to 15.5 inches and 3.5 to 16 inches, respectively. The tubular member preferably 
has a plastic yield point ranging from about 40,000 to 135,000 pat The tubular 
member preferably includes one or more sealing members at an end portion The 
tubular member preferably includes one or more pressure relief holes at an end 

20 portion. The tubular member preferably includes a catching member at an end 
portion for slowing down the mandrei The shoe preferably includes an inlet port 
coupled to the third fluid passage, the inlet port adapted to receive a plug for 
b locking the inlet port. The shoe preferably is drillable, 

A method of joining a second tubular member to a first tubular member, the 

25 first tubular member having an inner diameter greater than an outer diameter of 
the second tubular member, has been described that includes positi on ing a 
mandrel within an interior region of the second tubular member, positioning the 
first and second tubular members in an overlapping r el a ti onsh ip , pressurizing a 
portion of the interior region of the Becond tubular member, and extruding the 

30 second tubular inember off of the 

member. The pressurising of the portion of the interior region of the second 
tubular member is preferably provided at ope 
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600 to 9,000 psL The pressurizing of the portion of the interior region of the 
second tabular member is preferably provided at reduced operating pressures 
during a latter portion of the extruding. The method further preferably includes 
sealing the overlap between the first and second tabular members. The method 
5 further preferably includes supporting the extruded first tubular member using 
the overlap with the second tabular member. The method further preferably 
includes fabricating the surface of the mandrel The method further preferably 
includes absorbing shock. 

A liner for use in creatinganew section of wellbore casing ina subterranean 
10 formation adjacent to an already existing section of wellbore casing has been 
rifwrihrri thnt includes an annular mmnbrrr He annular member includes one or 
more sealing members at an end portion of the an nular member, and one or more 
pressure relief passages at an end portion of Hie annular member. 

A wellbore casing has been described that includes a tubular liner and an 
15 annular hody of a rared fhiirKr m^h^mni^^] The tubular liner is formed by the 
process of extruding the tubular liner off of a mandrel The tabular liner is 
preferabry farmed by the process of placing the tubular liner and mandrel within 
the wellbore, and pressurizing an interior portion of the tabular liner. The 
annular body of the cared Acidic sealing material is preferably formed by the 
20 process of injecting a body of hardenable fluidic sealing material into an wmnliir 
region external of the tabular Hner. During the presrarizing, the mtarior portion 
of the tubular liner is preferably fluididy isolated from an exterior portion of the 
tubular liner. The interior portion of the tubular liner is preferably pressurized 
to pressures ranging from about 500 to 9,000 psL The tubular liner preferably 
25 overlaps with an existing wellbore casing. The wellbore casing preferabry further 
includes a seal positioned in the overiap between the tubular liner 
wellbore casing. Tubular liner is preferabry supported the overlap with the 
existing wellbore casing. 

A method of repairing an existing section of a weDbore casing within a 
30 borehole has been described that jnrfmfan iTiKtolling * fcnfrnlar liner and a mandrel 
within the wellbore casing, injecting* hofo of a fhiirftA m^frrial into the borehole, 
pressurizing a portion of an interior region of the tubular Hner, and radially 
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expanding the liner in the borehole by extruding the liner off of the mandrel. In 
a preferred embod^ 

of dag mix, cem ent, drilling mud, and epoxy. In a preferred embodiment, the 
method further includes fluidiciy isolating an interior region of the tubular liner 
5 from an exterior region of the tubular liner. In a preferred embodiment, the 
rejecting ofthe body of flu^ 

rates ranging from about 600 to 9,000 pa and 40 to 3,000 galtonVmin. In a 
preferred ^k^™™*, the mjectfog of the body of fhndic material is provided at 
rpfoppfl frp« ^^jr p™M«m»fl and flew rates dnringan end portion of the extruding. 
10 In a preferred embodiment, the fluidic material iB injected below the mandrel In 
a preferred a regkm of the tubular finer below the mandrel is 

pressurized. In a preferred embodiment,^ 

mandrel is pressurized to pressures ranging from about 600 to 9,000 paL In a 
preferred embodiment, the method further includes overlapping the tubular liner 

15 with the ex i sting wellbore casing. Inapreferred embodiment, the method farther 
includes sealing the interface between tbatubnlar liner and the ex 
casing In a preferred embodiment, the method farther includes supporting the 
extruded tubular liner using the existing wellbore casing. In a preferred 
embodiment, the method farther huiuiies testing the integri 

20 interface between the tubular liner and the existing wellbore casing. In a 
preferred embodiment, method farther includes lubricating the surface of the 
mandrel In a preferred embodiment, the method farther includes absorbing 
shock. In a preferred emb«liment, the method farther includes catching the 
mandrel upon the completion of the extruding. In a preferred embodiment, the 

26 method farther includes eipftTHimgthemandr^ 

A tie-back finer for lining an existing wellbore casing has been described 
that includes a tubular liner and an annular body of a cured fluidic sealing 
material ThetuboJarh^isforinedbytte 
off of a mandr el Tfaeannnlsxbodyof acur^ 

30 to the tubular liner. In a prefe rred em bodi ment , the tubular liner is formed by the 
process of placing the tubular liner and mandrel within the wellbore, and 
pressurizing an interior portion of flie tubular liner. In a preferred embodiment, 
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during the pressure 

from an exterior portion of the tubular liner. In a preferred embodiment, the 
ulterior portion of the tubular liner is pressurized at pressures raxqpng from about 
500 to 9,000 psL In a preferred embodiment, the airauJaTbodyofacuredfhiidic 
5 sealing material is formed by the procw 
sealing mate ri al into an annular region between the existing wellbore casing and 
the tubular finer. In a p r efer re d embodiment, the tubular I faf r overlaps with 
another existing wellbore casing. In a preferred embodiment, the tie-back liner 
further includes a seal positioned in the overiapb^ween the tubular liner and ^ 
10 other existing wellbore casing. In a preferred «mi*»tiHirnfr r tubular liner is 

supported bv the overlap with thft othw crating wuHhflm n*mrrg 

An apparatus far expanding a tubular member has been described that 
includes a support member, a mandrel, a tubular member, and a shoe. The 
support member includes a first fluid passage. The mandrel is coupled to the 

15 support member. The mandrel includes a second fluid passage operably coupled 
to the first fluid passage, an interior portion, and an exterior portion. The interior 
portion of the mandrel isdriBable. The tubular member ia coupled to the mandrel. 
The shoe is coupled to the tubular member. The shoe includes a third fluid 
passage operably coupled to the second fluid passage, an interior portion, and an 

20 exterior portion. The interior portion of the shoe is drillahle. Preferably, the 
interior portion of the mandrel includes a tubular member and a load bearing 
member. Preferably, the load bearing member comprises a drillable body. 
Preferably, the interim- portion ofthe shoe indudee a tubular mem^ 
bearing member. Preferably, the load bearing member comprises a d rillab le bocjy 
Preferably, the exterior portion of the mandrel comprises an expansion cone. 
Preferably, the expanirirm cone is fabricated from matflfT^fa ft°Wtf^ from tho group 
consisting of tool stecL titanium and ceramic. PreferahfctheexnaTiaionamehas 
a surface hardness ranging from about 68 to 62 Rockwell C. Preferably at least a 
portion of the apparatus is drillable. 

A l though illustrative embodiments of the invention have been shown and 
d esc ri bed, a wide range of modification, changes and substitution is contemplated 
in the foregoing disclosure. In some instances, some features of the present 
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invention may be employed without a corresponding use of the other features. 
Accordingfy,ftisappr^^ 

in a manner consistent with the scope of the invention. 



Claims 



11. A method of creating a casing in a borehole located in a subterranean 

2 formation, comprising: 

3 installing a tubular liner and a mandrel in the borehole; 

4 iqjecting fluidic material into the borehole; 

5 pressurizinga portion of an interior region of the tubular liner; and 

6 radially expending at least a pactum of the liner in the borehole by 

7 extruding at least a portion of the liner off of the mandrel. 

1 2. A method of creating a casing in a borehole located in a section of a 

2 subterranean formation, the borehole having an already existing casing, 

3 comp rising ? 

4 drilling out a new section of the borehole ajftacent to the already existing 
6 casing, 

6 placing a tabular liner and an expandable mandrel into the new section of 

7 the borehole; 

8 overlapping the tubular liner with the already existing casing; 

9 injecting a haxdenable fluidic sealing material into an annular region 

10 between the tubular hner and the new section of the borehole; 

11 fbudkfr isolating the anmilarregkm between 

12 section of the borehole from an interior region of the tubular liner 

13 below the mandrel; 

14 injecting a mm haxdenable fluidic material into the interior region of the 

15 tabular liner below the mandrel; 

16 extruding the tubular lfa» off pnrppTiripi^u> mand rel; 

17 sealing the overlap between the tubular hner and the already existing 

18 i*ngmg* 

19 supporting the tubular hner with the overlap with the already existing 
21 removing the mandrel from the bor eho le* 



testing the integrity of the eeal of the overlap between the tubular liner and 

the already existing casing; 
removing at least a portion of the hardenable fluidk sealing material from 

the interior of the tubular liner; 
curing the remaining portions of the fluidic hardenable fluidic sealing 

material; and 
removing at least & portion of the cured fhi^ 

within the tabular liner. 

An apparatus for expanding a tabular member, comprising: 

a support member, the support member including a first fluid passage; 

fl mandrel coupled to the support member, the mandrel including: 

a second fluid passage; 
a tubular member coupled to the mandrel; and 
a shoe coupled to the tubularly 

wherein the first, second and third fhud passages are operably coupled. 

An apparatus for expanding a tubular member, comprising: 
a support member, the support member in clu di ng : 

a first fluid passage; 

a second fluid passage; and 

a flow control valve coupled to the first and second fluid passages; 
an expandable mandrel coupled to the support member, the expandable 
mandrel including a third fluid passage coupled to the first fluid 

B ft^iW m»mW «mpled to the mandrel the tubular member including 

one or more pp»H^g dements; 
a shoe coupled to the tabular member, the shoe including: 

a fourth fluid passage coupled to the third fluid passage, the fourth 

fluid passage adapted to receive a stop member; and 
one or more exhaust passages coupled to the fourth fluid passage for 
injecting fluidic material outside of the shoe; and 
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16 at least one sealing member coupled to the support member, the sealing 

17 memb er adapted to prevent the entry of foreign material into an 

18 interior region of the tubular ineiiiber. 

1 5. AmethodofjoinmgaBecondtu^ 

2 first tubular member having an iimer diameter greater than an outer diameter of 

3 the second tubular member, comprising: 

4 positioning a mandrel within an interior region of the second tubular 
6 member; 

6 presBuriangaportion of the interior i^nofthe second tubular member; 

7 and 

8 extruding the second tubular member off of the mandrel into engagement 

9 with the first tubular member. 

1 6. A tubular liner, comprising: 

2 an annular member, the annular member mending- 

3 one or more sealing members at an end portion of the atm^r 

4 member; and 

5 one or more pressure relzefpassages at an end portion of the annular 
8 msmbc r* 

1 7. A wellbore casing, comprising: 

2 a tubular liner, the tubular liner formed by the process of: 

3 extruding the tubular Knar off of a mandrel; and 

4 an annular body of a cured ffuidfe sealing material coupled to the tubular 

5 liner. 

1 8. A tie-back liner for fining an «**ffo^g wellbore r<*q"?£ comprising: 

2 a tubular liner, the tubular liner formed by the process of: 

3 extruding at least a portion of the tubular liner offofa mandrel; and 

4 an annular body of a cured fluidfc sealing material coupled to the tubular 

6 liner. 
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1 9. An apparatus for expanding a tubular member, comprising: 

2 a support member including a first fluid passage; 

3 a mandrel coupled to the support member, the mandrel including: 

4 a second fluid passage operabry coupled to the first fluid passage; 

5 an interior portion; and 

6 an exterior portion; 

7 wherein the interior portion of the mandrel is drillable; 

8 an expandable tubular member coupled to the mandrel; and 

9 a shoe coupled to the tubular member, the shoe including: 

10 a third fluid passage operably coupled to the second fluid passage; 

11 an interior portion; and 

12 an exterior portion; 

13 therein the interior portion of the shoe is drillable. 
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